;; 
, 
I 
• 
,. ~~ 
. 


.~ 
l'"~ 
C 
:~l~'~~.~~~~-- 
-"~\VorkOrder ID 
61769 


Thursday,.September 
02,2010 
11:28:27 AM 


It~m !D: 
D350-748-201 


Revision ID: 


Item Name: 
Crosstube Installation, 
High Aft 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


"Reference: 


111111111111111 


111111111111111 


. 
11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111 
111111111111111111 


Cust Item ID: 


Customer: 


Page 1 


Setup 
Start 
1I11I11111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
(L 
Date:/d4-d/' 
Tooling: 
~ 
[ 
QC: 
Date: __ 
SPC (YIN): 


___ 
Date: 
_ 


___ 
Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111, 


Photocopy 
bluefile & type labels per PPP0350-748-201 
CHGOOI 


Sequence ID/ 
Work Center ID 


! Draw Nbr 


I D350-748-241. 


100 
ft 


1111111111111111111111111 
DC-'" 


Document 
Control 


Operation 
Description 


Revision Nbr 


RevE 


DOCUMENT 
CONTROL 


Memo 


Set Up/ 
Run Hours 
Tool ill 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


_11__ 
-oZ.-o~ 


110 


1111111111111111111111111 
CNC Bend 2 
. 


CNC Alpha 160 .(3ender 


120 


11111111111111111 HIIIIII 
QC 


Quality Control 


BENDING 
MACHINE 
- CROSSTUBES 


Memo 
0.00 


Bend tube as per Dwg 0350-7.48-241 
using CNC bender prograrlJ D350A and 
Folio FT 


QCI5- 
Crosstube 
Dimensional 
Check 


Memo 
t~ /0--/Z-7 


-fD- ------ 


Dart Aerospace 
Ltd 
.. 


W/O: 
WORK ORDER CHANGES 


"!'1 
.•.- 


•.... 
':"'. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
.QC Inspector 


.• 
r' 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


H.\fFORMS\Quahty 
Assurance\approved 
QA\NCRWO 
RevE 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


", 


~ 
NOTE: Date & initial all entries 
/>/ 


,. 


Page 2 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


111111111111111 


111111111111111 


Start 
Date: 
9/2/2010 
Start 
Qty: 
1.00 


Required 
Date: 9/20/2010 
Req'd 
Qty: 
1.00 


Reference: 


Revision 
ID: 


Item Name: 
Crosstube Installation, 
High Aft 


Item ID: 
D350-748-201 


. 
- 


r 
•. ~(.~-l'----=j=--============================= 
'-:Work Order ID 61769 
11111111111111111111111111111111111 
Thursday, .September 02,20].0 
11:28:27 AM 


Accept 
111111111111111111111111111111111111111111 
111111111111111111 


Approvals: 
Process 
Plan: 
Date: __ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 


___ 
Date:_._ 


__ 
Date: __ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


iIl- 
. 


Sequence 
IDI 
Work Center 
ID 


125 


1111111111111111111111111 
HandFXtube 


Hand Finishing 
Crosstubes 


Operation 
Description 


Memo 


***Stress relief*** 
Heat treat crosstube 
as per QSI01 04.3 


Set Upl 
Tool ID 
Run Hours 


0.00 


0.00 
~k.r-+ \.\ V\.l.. 
J.\.,00 
L..J 
of:.t~ 
"I., 00 


Tool # 
Plan 
Accept 
Reject 
Code 
Qty 
Qty 
Reject 
Insp. 
Number 
Stamp 


127 


1111111111111111111111111 
QC 


Quality Control 


5lro 
to 
{2 -De 


QC5-1nspect 
part completeness 
to step on W/O 
0.00 


Memo 
0.00~lO 
\ ~& 10<; 


'k2.. ~ 
<)JZ-< 
-<> e..c...Y'\-tJ/ 
P-4- :z- S~ 
. 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
. , 
• 
<- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approv~.1 
Chief Eng i 
Prod Mor 
. QC Inspector 


, . 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.. 
,. 
• 
-.~I 
•• 
.,- 
1 
'-.Work Order ID 
61769 


. Thursday"September 
02,2010 
11:28:27 AM 


Item ID: 
D350-748-201 


Revision ID: 
, 
Item Name: 
Crosstube Installation, 
High Aft 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111111111111\111 


Cust Item ID: 


Customer: 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


I-Drill Tube as per Dwg 0350-748.241 
Using DT8876 Drill Jigs, r 


Set-up drill table as per QSI 010 
\..., 
'J"'1.#'l 


2.Deburr 
->j -,~ 
z ./~ 


/ 


(0"-( 
3.Engrave 
Part # and Batch # as per Dwg D350-748.241 


4.Remove 
all marks from tube within limits of 0350.748.24 
I 


Run 
Start 
1111111111111111111111111 
Process Plan: 
Date: 
Tooling: 
Date: 


QC: 
Date: 
SPC (YIN): 
Date: 
Stop 


1111111111111111111111111 


Operation 
Set Upl 
ToolID 
Tool# 
Plan 
Accept 
Reject 
Reject 
Insp. 
Description 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 
ilL 


Crosstubes 


Crosstubes 


Crosstubes 


Approvals: 


1111111111111111111111111 


Sequence IDI 
Work Center ID 


130 


5. Apply a light coat of LPS3 on the interi9r of tube 


. 
Batch: 
1699:>" 


140 


1111111111111111111111111 
QC 


Quality Control 


::-~.,~. 


QC6- Inspectai~ensions 
to dra;;ng 


Memo 


0.00 


~ 
l'D\ •.dZ'L 
0.00 


c:.~I O{{~ f?- ,':([) 


&b ~;;f~ 
(j) 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
' 
.~ . 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
-QC Inspector 


. 


Part No: 


Resolution: 


PAR#: 
_ 
Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.• 
.:-.-----J 
1 
'.~Work Order ID 
61769 


ThursdaY"September 
02,2010 
11:28:27 AM 


Item 10: 
D350-748-201 


Revision ID: 


Item Name: 
Crosstube 
Installation, 
High Aft 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111II111I 


Cust Item ID: 


Customer: 


Page 4 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: _ 
Date: 
Tooling: 


QC: 
Datc: 
SPC (YIN): 


___ 
Date: 
_ 


___ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


Issue P/O: 
J 3J?J '1 
Stress relief at 3750 for 5 hours 
Magnetic 
Particle 
Inspect 
per ASTM EI444 
Cadium Plate per AMS-QQ-P-416B, 
Class I, Type 2 
Embrittle 
reliefat 
375 
0 for 8 hours, Chromate 
Treat 
Possibe Supplier: 
Southwest 
United Industries 
Ensure Certificate 
of Conformity 
is attached 


Sequence ID/ 
Work Center ID 


150 


1111111111111111111111111 
Outsource3 


Outsource 
process - Cad plate 


Operation 
Description 


Outsource 
process-Cadplate 
per QSIOI7 4.1.9.1 


Set Up/ 
Run Hours 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


160 


1111111111111111111111111 
Packaging 


Packaging 


Receive & Inspect for Damage & Mat'l Certs 
0.00. 


Memo 
0.00 


Ensure certificate 
of conformity 
is attached 


170 


1111111111111111111111111 
QC 


Quality Control 


QC5- Inspect part completeness 
to step on W/O 


Memo 


0.00 


0.00 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


\ 
, 
f 


Approval 
- 
DATE 
STEP 
PROCEDURE 
CHANGE' 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mqr 
..QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. 
. 
'..WorkOrderID 
61769 


Thursday, ,September 02,2010 
11:28:27 AM 


Item In: 
D350-748-201 
Revision ID: 
Item Name: 
Crosstube Installation, 
High Aft 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


II1111II111I111 


I111111I1111111 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111111111111I11I 


Cust Item ID: 


Customer: 


Page 5 


Setup 
Start 
II11I11111111111111111111 


Stop 
II11I11111111111111111111 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date: 
SPC (YIN): 


___ 
Date: 
_ 


___ 
Date: 


Run 
Start 
1I11I11111111111111111111 


Stop 
1111111111111111111111111 


I-Prime 
inside crosstube 
as per QSI 005 4.2 
2-Paint Outside of Tube as per Oart QSI 0054.2 


Memo 
0.00 


Then,Wrap 
in plastic bag to protect from scratches 


Sequence IDI 
Work Center ID 


180 


1111111111111111111111111 
SprayPaint 


Spray Painting 


190 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


SprayPaint 


Memo 


QCl4-lnspect 
Spray Paint 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
-L 
/1 
t1I 
3/ (j) 


_~~:::T 
I ( - 02... -02... 


200 


111111111111 1111111111111 
Crosstubes 


Crosstubes 


Crosstubes 


0.00 


Memo 
0.00 


I-Instal! Ground wire Insert,then 
insert screw and washer 
2-Instal! Abraision 
strips as per Owg 0350-748-241 
& QSI 035. 
3-Instal! supports Using Ot8876 as per Owg 0350-748-241,Torque 
to 60-80 IN- 
LBS 
LI' 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
, 
. 
, 


Approval 
- 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approva"1 


Prod Mgr 
-QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Item ID: 
D350-748-201 


Approvals: 
Process Plan: 
Date: 


Revision ID: 


Item Name: 
Crosstube 
Installation, 
High Aft 


11111111111111111111111111111111111 
Page 6 


Accept 
111111111111111111111111111111111111111111111111111111111111 
Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


1I11I1111111111 
Cust Item ID: 


1I11I1111111111 
Customer: 


Tooling: 
Date: 
. 
Run 
Start 
1111111111111111111111111 


SPC (YIN): 
Date: 
Stop 
1111111111111111111111111 
Date: 
QC: 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required 
Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


".Work Order ID 61769 


Thursday,.September 
02,2010 
11:28:27 AM 


Sequence ID/ 
Work Center ID 


210 


1111111111111111111111111 
QC 


Operation 
Description 


QC5- Inspect part completeness 
to step on W/O 


Memo 


Set Up/ 
Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 
~ \,\ Q\,,'L 
r>. 
0.00 
~-- 


Quality Control 


220 


1111111111111111111111111 
Packaging 


Packaging 


Pick Kit 


Memo 


0.00 


0.00 


230 


1111111111111111111111111 
QC 


Quality Control 


QC4- 100% Inspect kits for completeness 


Memo 


0.00 


0.00 ~"'lt CIt- Icf1;;, 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
, 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approva"1 
Chief Eng / 
Prod Mgr 
"QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


( 
, 


--..",..~~'- 
-, - 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


, 
. 
. 
-.Work Order ID 61769 


Thursday, {Jeptember 02,2010 
11:28:27 AM 


Item ID: 
D350-748-201 


Revision ID: 


Item Name: 
Crosstube Installation, 
High Aft 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required 
Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 7 


Setu p 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 


___ 
Date: __ 


__ 
Date: __ 


Run 
Start 
1111111111111111111111111 


Stop 
II11III1I11111111 
1111/111 


Sequence ID/ 
Work Center ID 


240 


1111111111111111111111111 
Packaging 


Packaging 


250 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


Packaging 


Memo 


QC21- Final Inspection 
- Work Order Release 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


~~~ 


'. 


__ 
Illo~lo~ 


Jt1if 


\l-o~-c:r1J 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
'. 
'" . 


Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mgr 
• OC Inspector 


, 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


,', 


.;~: 


;;: 


NOTE: Date & initial all entries 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


.Pitklist Print 


'. Thursday, September 
02,2010 
11:28:31 AM 


Work Order ID: 
61769 


Parent Item: 
D350-748-201 


Parent Item Name: 
Crosstube Installation, High Aft 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 9/2/2010 


Start Qty: 1.00 


Page 1 


Required Date: 9/20/2010 


Required Qty: 1.00 


Comments: 
IPP Rev: 
A 
New Issue 06-07-05 JLM 
IPP Rev: 
B 
Update qty ofMS21042L5 06-09-12 KJ 
IPP Rev C 
Combined manufacturing 08.04.02 EC verified by: DD 
IPP Rev:D 08-06-24 
revD as per dwg DD verified by:EC 
IPP Rev: E 
08.12.11 
Step17 was step 21 KJ Verified by:EC 
IPP Rev:F 
10.08.04 added QSIOI0 4.3 DD verf:EC 


Component Item ill/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qty on 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
-~eqID 
Measure 
Hand 
Qty 
Issued 
Issued 


!&£...Q!y 
Loc Code 


6 


6 


!&£...Q!y 
Loc Code 


5336 


5336 


~~cationB 6/3/5° 
C 
Otv 
3 


59549 
I 


59551 
I 


59587 
I 
=_-=-=_\£~;z- 7 


~l' 
OZ'ra 


1111111111 


1111111111 


1111111111 


6.0000 


5,336.000 


3.0000 


Loc Code 


Each 


Each 


Each 


200 


200 


110 


ALS4-1032-225 
Purchased 
No 


111111111111111111111111111111111111111111111111111111111111111111111111111 
Insert 


Location 


PKOII 


110768 


AN960JDIO 
NASI149D0363J 
Purchased 
No 


1111111111111111111111111111111111111111111111111111111 
Washer 


Location 


ST 
64025 
107715 


:::::- 


Crosstube 
Turning Detail 


D350-748-24ITRN 
Manufactured 
No 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
" 
c,' . 


'. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approva"1 
Chief Eng / 
Prod Mgr 
'QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.>Pi~kIistPrint 


'. Thursday, September 
02,2010 
11:28:31 AM 


WorkOrderID: 
61769 


Parent Item: 
D350-748-201 


Parent Item Name: 
Crosstube Installation, High Aft 


11111111111111111111111111111111111 


11111111111111111111111111 
11111111111111111111111111111111111111111111 
Start Date: 9/2/2010 


Start Qty: 1.00 


Page 2 


Required Date: 9/20/2010 


Required Qty: 1.00 


Loc Code 


Loc Code 


54.0000 
2 
2 


1111111111 


1.24315;;{ 
Ii 
..oJ: ()1.., 


77.0000 
2 
2 
J 


1111111111 --miL, 
J l'Od' 
cd. 


1111111111 


313.4060 
1.181 


Loc Code 


02856-400 
Manufactured 
No 
200 
f 


1111111111111111111111111111111111111111111111111111111 
Abraison Strip 
rlG313~ 
Location 
!&£...Q!y 


ST403 
313.4060421 
~ 
56626 
97.4060421 
59920 
216 
1- cut as per dwg D2856 
03502-1 
Manufactured 
No 
200 
Each 


111111111111111111111111111111111111111111111 
Support 


Location 
!&£...Q!y 


ST063 
12 
61206 
12 


ST066 
42 
50287 
38 
52903 
4 
MS21920-20 
Purchased 
No 
200 
Each 


111111111111111111111111111111111111111111111111111111111111 
Clamp (per MIL-DTL-8783C) 


Location 
!&£...Q!y 


LG 
77 
112624 
6 
114687 
21 
S* J161'3lo 
114779 
24 
115057 
26 


Thursday, September 
02,2010 
11:28:31 AM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
" 
; . 


Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mgr 
•QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Page 3 
.. Pitlilist Print 
...Thursday,September 02,2010 
11:28:31 AM 


Work Order ID: 
61769 


Parent Item: 
D350-748-201 
, 
Parent Item Name: 
Crosstube Installation, High Aft 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 9/2/2010 


Start Qty: 1.00 


Required Date: 9/20/2010 


Required Qty: 1.00 


MS27039-1-10 
Purchased 


1111111111111111111111111111111111111111111111111111111111111111111111 
Screw 


No 
200 
Each 
126.0000 


1111111111 


Location 
.!&£....Q!y 


ST291 
126 


112794 
26 


112940 
100 


AN4-41A 
Purchased 
No 
220 
Each 


S-IIIIIIII 
111111111 111111111111111 
1111111111111 
Bolt 


Location 
.!&£....Q!y 


ST337 
40 


ST360 
234 


111424 
4 


113359 
30 


114941 
100 
- 
115108 
100 
Purchased 
No 
220 
Each 


Loc Code 


274.0000 
8 
81 i cJ 


1111111111 
~1t~tLd~{~-~~--- 


Loc Code 


ST356 


112933 


113149 


114523 


114615 


114941 


115108 


115457 


.!&£....Q!y 


1418 


96 


19 


2 


1 


500 


300 


500 


Loc Code 


/b 
I 
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Shop Packet Print 
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W/O: 
WORK ORDER CHANGES 
., 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
• QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 


Disposition: 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date. & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 
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RevE 


r 


. 
.' 
,,Pidilist Print 
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~ 


11111111111111111111111111111111111 
"""Work 
Order 
ID: 
61769 
r 
Pare,nt Item: 
D350-748-201 
1111111111111111111111111111111111111111111111111111111111111111111III 
Parent 
Item Name: 
Crosstube 
InstalIation, 
High 
Aft 
Start 
Date: 9/2/2010 
Required 
Date: 9/20/2010 


Start 
Qty: 
1.00 
Required 
Qty: 
1.00 


AN5-32A 
Purchased 
No 
220 
Each 
196.0000 
4 
4 
filth/ 
[l1111111111111III 1111111111111111111111111111 
1111111111 
M({S6r~ 
Bolt 
I 


Location 
!&£.Q!y 
Loc Code 


8T340 
196 
113121 
4 
114056 
42 
114405 
50 
115016 
50 
bl0£ 


115108 
50 
MUli~~lIliill 
~1I111111111111111111111 
m~~1111 ~i1~r63J 
Purchased 


No 
220 
Each 
0.0000 
32 
32 


1111111111 
!!1/(630(;/ 
Washer 
7 
piAL 


AN960JD516 
NA81149D0563J 
Purchased 
No 
220 
Each 
34.0000 
8 
8 


~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
. 
1111111111 
MJI<t'1t1L 
Washer 


Location 
!&£.Q!y 
Loc Code 


8T 
34 


103694 
18 
107534 
12 
109287 
4 


b]~11ii""""".'I"I""I"". 


Manufactured 
No 
220 
Each 
30.0000 
4 
4 
/I/A~ 
1111111111 663910' 
I 
Location 
!&£.Q!y 
Loc Code 


8T424 
30 


55605 
2 
59422 
16 
60489 
12 
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W/O: 
WORK ORDER CHANGES 
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DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval' 
App.r.9v~1 
Chief Eng / 
Prod MQr 
• OC InspeCid",_ 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Oate: 
_ 


Oate: 
_ 


NOTE: Date & initial all entnes 


NCR: 
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Corrective 
Action 
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Approval 
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STEP 
Sign & 
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Action Description 
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Chief Eng 
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Chief Eng 
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. 
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:PieI{Jist Print 
Page 
5 
-'Thursday, September 
02,2010 
11:28:31 AM 


Work 
Order 
ID: 
61769 
11111111111111111111111111111111111 


Parent 
Item: 
0350-748-201 
1111111111111111111111111111111111111111111111111111111111111111111111 
Parent 
Item Name: 
Crosstube 
Installation, 
High Aft 
Start 
Date: 9/2/20 IO 
Required 
Date: 9/20/2010 


Start 
Qty: 
1.00 
Required 
Qty: 
1.00 


03501-1 
Manufactured 
No 
220 
Each 
394.0000 
16 
IXJ\~ 
~}!~~~!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
1I11II1111 


Location 
~ 
Loc Code 


ST066 
394 


45402 
15 


45918 
112 


48268 
67 


53779 
100 


61196 
100 
(fa 
(ffiilill~Rfllii 
11111111111111111111111111111111111111 
- 
220 
Each 
2,363.000 
24 
[, 1l.1.?sp 


Purchased 
No 
24 


1111111111 
lli11 b"SLtQ 
Nut 


Location 
~ 
Loc Code 


ST300 
2363 


113422 
68 


114523 
28 


114718 
16 


114784 
331 


115108 
1920 


~ililll~Rfllii 
11111111111111111111111111111111111111 


Purchased 
No 
220 
Each 
633.0000 
4 ,Jh 
JQ 
t'V\ ltssq,L 
1111111111 
Nut 


Location 
~ 
Loc Code 


S1139 
133 


114813 
133 


ST300 
500 


115156 
500 
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", 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval' 
Approval 
Chief Eng / 
Prod Mgr . 
• QC Inspector 


. 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
~ 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A. 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 
, 


" 
; 


... 


H:lfFORMSIQuality 
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QAINCRWO 
RevE 


DART AEROSPACE 
LTD 
Work Order: 


Part Number: 
0350-748-201 


Rev: E 
Pa e 1 of 1 


.' . 


Min 
31.22 
40.77 
75 
81.54 


Max 
31.48 
41.03 
77 
82.06 


/ 


J 
i 
i 
ii 
------1-..----- 
'10.6~r" 


Comments 


"2 
d. l=r~'\ 


QC15 Inspection 
Date 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


r 
140. 6'3(,) 


l.(u 
tP ~f 


~.~ 


Revised b 
KJ/JM 
KJ 


H:lso\forms\dimension 
sheels\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


Dart Aerospace 
Ltd 


W/O: 
WOR,K ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 
• 


, .. 
" 


.' 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Corrective 
Action 
Section B 
'. 
'- 
DATE 
STEP 
Description of NC 
Action Description 
Sign &~ 
Verification 
Approval 
Approval 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng" 
Date 
:' 
,- 


- -- 
.- 


.. 


•.. 


, 


fl:-.,~. 


. 
' . 


',' NOT~: Date & initial all entries 
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DART AEROSPACE 
LTD 
Work Order: 


Description: 
Crosstube High Aft (AS350/355) 
Part Number: 
0350-748-201 


Inspection 
Dwa: 0350-748-241 
Rev: E 
Paae 1 of 1 


Required 
Dimension 
Min 
Max 
HeiQht 
31.22 
31.48 
1/2 Span 
40.77 
41.03 
Anale 
75 
77 
Total Soan 
81.54 
82.06 


.... 


-\'. '\ 
./ ' 


~.} 
CoL 


-----. 
I-.---- 
'II.).f>/f)J 


QC15 Inspection IS:. 


Date 
=:,;;:::1(:z:r:a:J>============= 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


H:lso\formsldimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheel 
rev C.doc 


DART AEROSPACE 
LTD 
Work Order: 


Description: 
Crosstube 
High Aft (AS350/355) 
Part Number: 
0350-748-201 


Inspection 
Dwg: 0350-748-241 
Rev: E 
Page 1 of 1 


Required Dimension 
Min 
Max 
Heiaht 
31.22 
31.48 
1/2 Soan 
40.77 
41.03 
Anole 
75 
77 
Total Soan 
81.54 
82.06 


. .. 


'" 
.. 


, 1(,~ 


~ 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 
dated 


Revised b 
KJ/JM 
KJ 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


B 


A 


D 


C 


2 


2 


4 


4 


5 


5 
6 


6 
7 


8 


8 


o 


B 


I 
I 


Item 
Qty 
Part Number 
Description 
-241 


1 
x 
0350-748-241 
CROSSTUBE 
ASSEMBLY 
(AS 
3501355 
HI AFT) 


2 
1 
0601 
So125 
CROSSTUBE 


3 
2 
03502-1 
SUPPORT 
4 
2 
D285So400-710 
ABRASION 
STRIP 
- 


5 
1 
AELS-1032-225 
INSERT 
6 
1 
NAS 
1149D0363J 
WASHER 
(OR 
AN960JD10) 
7 
2 
MS21920-20 
CLAMP 
(PER 
DART 
SPEC. 
M-MS21920-20l 
8 
1 
MS27039-1-10 
SCREW 


GENERAL 
NOTES: 


1) 
MATERIAL: 
MANUFACTURED 
FROM 
06018-125 
FINISHED 
LENGTH 
= 122.70lH:0.06 


:0 COV'i 
2) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT 
PER DART OSI 038 4.2 
CADMIUM 
PLATE 
PER AM5-0Q.P-416B. 
CLASS 
1. TYPE 
II 
c:,\\O. 
\4'\0 
PRI ME INSIDE 
AND 
OUTSIDE 
PER DART 
QSI 0054.2 
.. 
PAINT 
OUTSIDE 
PER DART QSI 00542 
u 
X:;\.~?-: 
NO 
~ 
,,,••R\' 
Cov"i 
3) 
TOLERANCES 
ARE 
PER DART QSI 018 UNLESS 
OTHERWISE 
NOTED. 
\""'-~ 
, 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
\'.",0 ' '~'v\.\~~). :~~,. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX. 
~,\RU. 
,':1'ID"\\:.' 
6) 
IDENTIFICATION: 
SCRIBE 
DART PART 
NUMBER 
'D350-748-241' 
AND BATCH 
NUMBER 
ON INSIDE 
OF 
\)~CO 
",0 i"'f.:'" ."C\' 
CUFF 
USING 
VIBRATING 
STYLUS. 
7) 
WEIGHT: 
29.85 
100 
sU1~~diRE2~9~1~~ED 


8) 
PART IS SYMMETRIC 
ABOUT 
CENTERLINE. 
EXCEPT 
FOR 00.297 
HOLE. 
9) 
RUN CUTTER 
OFF PART 
WHERE 
INDICATED. 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITUDINALY. 
TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE DRI LLED AFTER 
BENDING. 


10) 
BEND 
PROGRESSIVEL 
YWITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
BENDING 
IS 6% BASED 
ON O.D. 
11) 
HEAT TREAT 
TO MIN. 180 KSI 
PER MIL-T-6736 
OR AMS 2759-1C 
AFTER 
TURNING. 
12) 
INSTALL 
02856-400-710 
ABRASION 
STRIPS 
WITH A GAP ON BOTTOM 
SIDE OF CROSSTUBE. 
CENTERED 
OPPOSITE 
D3502-1 
SUPPORT. 
PER QSI 035. 
REVISE GtoNERAL NOTES: UPDATE TO CURRENT 
- 
13) 
EXTREME 
CARE 
MUST 
BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
E 
STANDARDS; RELOCATED FLAG #6 PER PAR 08-046 
RF 
09.09.30 
OUTSIDE 
SURFACE 
MUST BE SMOOTH 
AND FREE 
FROM SURFACE 
DEFECTS 
SUCH AS SCRATCHES. 
(ZN A8-3); ADD TOLERANCES (ZN C6-3. 02-3) 


NICKS. 
OR DENTS. 
DEFECTS 
UP TO 0.005' 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
C 
ADD CAD PLATING 
CP 
06.08.14 
MUST 
BE TAKEN 
AND 
CAREFUL 
DEBURRING 
PERFORMED 
TO ENSURE 
A CLEAN 
HOLE WITH 
NO 
B 
ADD 06018-125 & PRIME AND PAINT 
CP 
06.06.30 
CRACKING/CHI 
PPING/GROOVES. 
A 
NEW ISSUE 
CP 
06.03.31 
14) 
TORQUE 
CLAMPS 
60 TO 80 INoLB. 
ENSURE 
AT LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND THAT 
REV. 
DESCRIPTION 
BY 
DATE 
NUT HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
DESIGN 
III 
DART AEROSPACE 
LTD 
A 
DRAWN 
RF 
HAWKESBURY, ONTARIO. CANADA 


CHECKED 
~ 
DRAWING NO. 
REV. 
E 
MFG. APPR. 
[~ 
0350-748-241 
SHEET 1 OF4 


APPROVED 
A () 
TITLE 
SCALE 


DE APPR. 
rf- 
CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


DATE 
09.09.30 


COPYRIGHT@2006 
BY DART 
AEROSPACE 
LTD 
"fM8OOClNEl'f1I8PllJVl<Tf.~';lCO"~,l,NCISSUPI'\,IWON'IE~I'IfSSCOI«llTiOOlT>iATITIS 
'IOrroerEusEl)'ORJM'Pul!P05EOIlOOF'lEOQIl~TmTOA'f'fOTl<BlPOlS(lNImHl)IJl" 
-.ntII~$IONFllOlolllAAT-.£ROSPAOl!lro 
r 


C 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
.,.,., .. ( , 
W/O: 
~ 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
oc Inspector 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


'.. 


8 
7 
6 
5 
4 
3 


D 


C 


IJD 


~ 


03502-1 SUPPORT 


A7.2 
MS21920-20 
CLAMP 
rA 
2PL 
o:D 
02856-400-710 
ABRASION 
STRIP, 2 PL 


0350-748-241 
BENT TUBE 


INSTALL AFTER FINISH: 
AELS-1032-225 
INSERT 
NAS 114900363J 
WASHER 
MS27039-1-10 
SCREW 


D 


C 


uJI () 
u(1tJi 
B 


RELEASED 


2009 -j;,b9 


B 


A 


8 


SECTION 
A-A 
04-2 
SCALE4X 


7 


D3502-1 SUPPORT 
REF 


o:D 
02856-400-710 
ABRASION STRIP 
REF 


6 


0350-748-241 
ASSEMBLY 
DETAIL 


5 
4 
3 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVEO 


DE APPR. 


DATE 
09.09.30 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO. CANADA 


DRAWING NO. 
REV. 
E 


D350-748-241 
SHEET20F4 


TITLE 
SCALE 


CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


COPYRIGHT C 2006 BY DART AEROSPACE LTD 


ncDl;lCl,lMU('lI'llPRl\l 
••TEN;DCO"H[JI,J(1W,.AHCl$lIL~O'lTJEtxPlln$Q:l1OllONTlM.rrrlS 
M1rTOlll!"VSIiD~"""~C:;=~~~~~fHEllPEllSOlWlll<OlJT 


2 


A 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
'. 
•• 
t 
... 
I. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approva'i 
Chief Eng I 
Prod Mqr 
. QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:lfFORMSIQuality 
Assurance\approved 
QA\NCRWO 
RevE 


. 
" 
c•.•. 
.:;;\' 
&; 
,; 


8 
7 
6 
5 
4 
3 


~ 
40.90%0.13 


41.34"0.13 


C 


o 


A8-3 


31.35tO.13 


B~ 


CD 
1210.297THIS SIDE ONLY, 
THRU ONE WALL ONLY 
L 


1269 


R16.0 
=-i 
"1.0 
202 REF 
(514mm) 
~ 
TO START OF BEND 
I 


I 
I 


I 
I 


I 
I 
I 
it 
:1 


32.98 
"0.13 


C 


o 


82.68,,0.25 


00.323:l'~THRU. 
TYP 
HOLE TO BE ALIGNED 
WITHIN 
"0.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


\ 
(llfJ~ 


uJ U 
RELEASED 


2009~29 


A 


B 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRA~NGNO. 
REV, E 
D350-748-241 
SHEET30F4 


TITLE 
SCALE 


CROSSTUBE 
(AS 350/355 
HI AFT) 
NTS 


COPYRIGHT 
Cl2006 
BY DART 
AEROSPACE 
Lm 
Ms COCIJ',lafTl!l'fIM'T~Ntl)CONmamAL 
AIle ISSUP<'\.IEtlOlt ,",elCP1\~"COo;omON~fl'lS 
NOTTOllElISECII'ORA)t(PI.IlPOI'ORlXlPIEDORCO 
•••• UNlC.loTBlTOA.'f'IOTlOERPERSOIlWll'liOU'T 
WRlTTf:N~SSlON_lWlT.~l'OSPACI"I1"() 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


D350-748-241 
BENDING AND DRILLING DETAIL o:D 


-----\ 


2.500"0.005Y 
--~\ 
\------L 
0.780 


0.500 


~~ 
~<IJ 
VIEWB-B 
SCALE4X 


C2.3 


B 


A 


8 
7 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 


J 
WORK ORDER CHANGES 
..~ 
-...,~ . 
W/O: 


"- 


~•.~~,•• r , 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng / 
Prod MQr 
UC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
~ 
__ ~~ 
__ ~~~_ 


Fault Category: ~_______ 
NCR: Yes 
No 
DQA: __ 


Disposition: 
~ 
QA: NlC Closed: _~ 
_ 


Date:_~~~ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


:-~. 
-:- ~-",," '. 


NOTE: Date & initial all entries 
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DETAIL 0: 
TAPER 
RUN.OFF 
C3"' 
NOT TO SCALE 


T AEROSPACE 
LTD 
A 
D~A~KESBURY, 
ONTARIO, CANADA 


REV. E 
DRAWING NO. 
SHEET 4 OF 4 
D350.748.241 
SCALE 


TITLE 
AS 350/355 
HI AFT) 
NTS 
CROSSTUBEGHT( "' .•••06 BY DART 
AEROSPACE 
L~~TlTI5 
COPYRI 
6'" 
1.'l1llJPl'\.lE00IlfHl!~ 
P£IUON~ 
":g,~~,::."'':::=':=1:,.oo;:;=~~- 


CONSTANTI 
OD 
~q 


I 
I 


DESIGN 


DRAWN 


CHECKED 


MFG,APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


3 


I 
2.299 
/ STOCK, REF 


",ro-J 
TRANSITION 
\ 
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DETAILE: 
CUFF TRANSITION 
A5-4 
NOT TO SCALE 


Rl00 
TRANSITION 


2.253:o~ 
MIN WALL 0.107 


5 


0350.748.241 TRN 
TURNING DETAIL 


SEE DETAILE 


A3-4 


6 


---------- 
UNIFORM TAPER 


~ 


U~:p~~M 
_ 


Rl00 
TRANSITION 


2.180~~ 


DETAILC: 
CROSSTUBE 
CUFF 
SCALE3X 


7 


4 26>0.030 FROM END OF 
TUBE TO START OF RAO 


(/) 
:::> 
U.o 
il!~ 
~u.,0 
~" 
Z 
W 


gqo 


RO,063 


2.2401~ 


SEEDETAIL~ 


8 


CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
o 062 REF MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF I.D. 


A 


B 


c 


D 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
( 
".t~~~'~;15c. 


Approval 
' .. 
..;.c.~ 
... , 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Apprpval: 
Chief Engl' 
'QClnspeetor 
Prod MQr 
> 
' 
.-;.'- 
'~'"..'- 


( 
~ 
, 
. 


, 
.' 
~"'.' 


..,:~ 
, 
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"\ 
. 
.. 
:~ 
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Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
,~''' 
QA: NlC Closed: 
_ 
-~"'.-.j.-. 


Date: 
_ 


Date: 
_ 


NOTE: 
Date & Initial all entnes 
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~ 
ACUREN 
LIQUID PENETRANT TEST REPORT 
1519.9:' 


OFL 


PM 0 


1t-:4r07 


(;l....ceS" 
REV./DATE 
P..Ec.-7 


PAGE 
D.(EL • d=J7-9f)}O 
TIME 
AM 
i'b~) - 
(0 - c '1rj..... 


DATE 


ACUREN 
JOB No. 


POIWO 
NO. 


I j( 
C_'? 05.5 
7'-<. BG S 
AF 
f'.£'-'L 


CLIENT 


ATTENTION 


ADDRESS 


PROJECT 


ITE1Qi(S) EXAMINED 


CLEAN 
BARE METAL 
o > 52°C/125°F 


CAL DUE DATE 
oc,7- 
/ '7-,- -0// 


/0"/2' 
Z 


o SHOT BL/\STED 
[3"1 0°C/50°F TO 52°C/125°F 


MACHINED 


WATER 
WASH 
0 SOLVENT 
REMOVABLE 
0 
POST EMULSIFIED 


BLACK liGHT 
SIN 
I ~'f..>'7 0 OUTPUT> 
1000 ,lW/CM 
2 
0 AMBiENT 
< 2 fc 


liGHTING 
EQUIP. 
0 FLASHLIGHT 0 TROUBLE LIGHT 
0 OUTPUT> 
100 fc@ 
SURFACE 


OTHER 
L-/-}-6 1.-../ 0 


liGHT 
METER SIN 
/ 
0 '1 <38 {pr:; 


MIN: 


MIN. 


MIN. 


./ 
V/' 
V/' 
/' 
y' 
V 


o VISIBLE 


o As WELDED 
o -4°CI 20°F 
TO 10°C/50°F 


PROCEDURE 
NO. 
LT-Dl!vOl.REV./DATE 
,?-oCJB 
TECHNIQUE 
No. 
LT.'iPdf.:,L. 
REV./DATE 


~~~ 
THICKNESS 
//.j~.IOv-- S ' 
~-"Z,4,J7' 
.J-~ ~'(;£c.7/.(.l....J 


'Z'P'l ./VAL 


_____________ 
- 
MATERIAL 


I :0 E- -f 
PL--ov- e.~,j"' c.£~;r 
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L4Le. (.e.» 
0LA-. 7' 
./6 
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TEST 
DETAILS 


PART No. 


SCOPE 


JOB 
DESCRIPTION 


METHOD 
FLUORESCENT 


FAMILY BRAND 
~NA 
~ 


PENETRANT 
.-z....~.6' 
MINIMUM 
DWELL TIME 


PENETRANT 
REMOVER 
/f.9--o 
MINIMUM 
DRY TiME 


DEVELOPER 
- oJ). 
. 
MINIMUM 
DWELL TIME 


DEVELOPER 
TYPE 
NON AQUEOUS 
0 AQUEOUS 


TEST 
SURFACE 


SURFACE 
CONDITION 
0 As 
GROUND 


SURFACE 
TEMPERATURE 
0 < - 4°CI 20°F 


RESUL 
TS- 
(0 METRIC 
0 IMPERIAL) 
1-£(012 
\-') •. -7' 
'I~?/r;;. 
t\ 
',,' 
. 
1: - L£'o,.5S 'fc.,,},,,,s'- U) "0. (p (-:; if'B 
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C'05'(:;': 
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.,'::L) 
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TL)( 0.,/ 
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Stope 
of S~rviccs 
Tllc agrcelJlel.'t (~r!\cllr(,JI 
Group 
II/c', 
10 pCliarm 
sen'in's 
ex/t'nds 
011!.'-' 10 ,ho.V(' serl'in's 
pnwidedfor 
ill writing. 
Undcr I/O cirn/IIl.\'IWICCSshall such sen'ices 
{'x/cnd heyolld the 1'(,11tJrllltfllCe 
of/ftc 
retjll('sft'd 
sen'ices. 
It is ('xpre,H/Y 
till/lets/out! 


Ihal 
all descri/l;iolls. 
{"(//Ilmenis 
and npres.I'ioJls 
(iopillioll 
1'<://('('[ lfte opinions 
or 
o!J.H'/Tafiolls 
OJ'A('Ilrtlfl 
Group 
111(', hased 
0/1 ;,~r(Jrlll{/fiof1 
lIml 
"s,I'lImp/iolls 
slfppfh'd 
by fitI' 
OII'lIcr/opaafor 
and arc 
1/01 in/ended 
1101'cOl/lltey 
be COl/slrtu'd 
liS 


l<.'prCSCllfalioliS 
1/1' 1\'arnlll1ics. 
AC!lrel/ 
GrollI' 
Inc. 
is 
I/O; 
assllming 
tillY 
HlSI)OllsiiJi!iri('s 
llrlw 
OIl'IIedOI'l'H/lor 
o1/d ,lie IJ\\'I/cdopcrawr 
I'c/{Iills 
comp/ell' 
respollsibiliryJiH 
the cllgillt:crillJ,:, 
IIW/1l(j'lICrUf(', rCf/air 
alit! 
/lse decisirms 
liS (I result 
(~r,h(' 


lIl/fo 
(/1" (11/1('1'il(/;lI"IlIlflioll 
{lru\'ided 
hy ,~{,lfrell 
(;/wl{lll1c. 
1/11/01'\'('11/ 
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;-\cllren 
GmUI? 
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ill 
1'(',\'11('('/ 
(~rrhe 
serviccs 
n:/l'rl'cd 
fO hereill 
eX('l'ed 
rhe 
/111101111/{I(qiel.J(11' slIch 
SCI'l'il'CS, 
Standard 
of Cart' 


III pnlol'/lJil/g 
Il1(' sf'I'I'ices 
PHlI'iell'd, 
{kllr('11 
Grolll' 
llic, 
/1,\(',\' fIll' 
,!egree, 
car(' 
lIlId 
skill 
oHlinllrily 
e.rercisct!lIlu/('r 
simillii' 
drOflJl.\'talln's 
by others 
perfll/'l/lil/~ 
.\'111.'11 
sen.-in's 
il/ ,he Selllll' 
or silJli/(l1' 
locality, 
No ofhcr 
1\'(If'/'(llIly, 
eX{lI'('sse/l 
01" 


illlldied, 
is iliadI' OJ"illlellded 
hy Aeur,," 
GrollI' 
Illc. 
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CGSB 
LEVEL 
SNT LEVEL 


CGSB 
REG. No 


CGSB 
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I REPORT 
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CLIENT 
REPRESENTATiVE 
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Approval 


QC Inspector 
Qty 
Date 
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WORK ORDER CHANGES 


PROCEDURE 
CHANGE 


"q~rt.Aerospace Ltd 


'W/O: 


DATE 
STEP 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Corrective 
Action 
Section B 
. 
Description 
of NC 
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Approval 
Approval 
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Initial 
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CERTIFICATE 
OF 
CONFORMANCE 


DATE: 
Jan-14-2011 


CAOORATH PLATING CO. LTO. 
2150 LOGAN AVENUE 
WINNIPEG, 
MANITOBA 
R2J-OJ1 


CONSIGNED 
TO: 
Dart Aerospace 
Ltd. 
1270 Aberdeen 
St 


Hawksbury, 
ON 
K6A 1K7 


CONTRACT 
OR 
~ 
PURCHASE 
ORDER # 
~! 


W/O#: 


INVOICE#: 


101007 


52908 


DESCRIPTION: 
SKID 


PIN # 
0350-748-201 
SIN # 
B61769 


QTY 
1 


STRESS 
RELIEF BAKE @375 DEG. BAKE HEAT CHART #11-5. MPI 
INSPECTED 
lAW ASTM-E-1444. 
CADMIUM 
PLATED lAW AMS-QQ-P- 
416C, TYPE 2 YELLOW. 
CLASS 1. BAKE HEAT CHART #11-2:{ 
tr ;- 
-= 


CERTIFICATE: I certify that the items indicated here on have 
been inspected and tested and conform to all specifications 
and requirements 
detailed on the contract or purchase order. 


Approved Inspector: 


INITIALS 


PM 0 


OF 
t 
AMY 


p~ 05496 


LEAN BARE METAL 
o > 52°C/125°F 


TIME 


PAGE 


NAME 


DTR # ..e::- 


REPORT 


REVIEWED 
BY: 


o S 
OT BLASTED 


1 0°C/50°F 
TO 52°C/125°F 


TECHNIQUE 
No. 


WATER 
WASH 
0 
SOLVENT 
REMOVABLE 


BLACK LIGHT SIN /3. 
OUTPUT> 
1000 ~t W/CM 
2 


LIGHTING EQUIP. 
0 FLASHLIGHT 0 TROUBLELIGHT 


OTHER 


liGHT 
METER SIN 
CAL DUE DATE 


DATE 


ACUREN 
JOB No. 


POIWO 
NO 


MIN. 


MIN. 


MIN. 


2ND TECHNICIAN 


CGSB 
LEVEL 
"-' 
SNT LEVEL 


CGSB 
REG, No 
- 


10 
>10 
10 
o DRY 


o VISIBLE 


o As WELDED 
0 
MACHINED 
o -4°CI 20°F TO 10°C/50°F 


LIQUID PENETRANT TEST REPORT 


o AQUEOUS 


MPERIAL) 


MINIMUM 
DWELL TIME 


MINIMUM 
DRY TIME 


PROCEDURE 
No. 
LT ~ 
REV./DATE 


~NICIAN 


CGSB 
LEVEL 
---2S.~T 
~ 
_ 


CGSB 
REG No 
~ 
' 


o As 
GROUND 
o < - 4°CI 20°F 
(0 METRIC 


NAME 
(PRINT): 


SiGNATURES 


CLIENT 
REPRESENTATIVE 


I TECHNICIAN 
(SIGNATURE): 


I S<.'ope of Services 
. 
. 
' 
.' 
I Tile 
agrcemel/t 
(IAcurcn 
Grollp 
It/c. 
'.0 I""'iorm 
sal'k<,.~<,xl<,,,ds 0,,1.1' /0 :hose 
sen'ices 
prodded!or 
ill wrilillg. 
Ullder 
110eirCllmSI(//ICeS 
shalf 
SIICIt sa"iees 
eXlelld 
heyolld 
lite pCl:/omwllcc'.'>/llte 
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IllS 
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i /ita/ 
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expressiolls 
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OP""O"S 
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,>/Aellreo 
GroUI' 
Ille. 
hosed 
oilllv"rlOllllolI 
alld 
OSSllIlIpllOIlS 
supplIed 
It.I' lite 
Oll'llel/ol'<,I(IlOl 
IIl1d or< 110/ mlulded 
001 "'lillIe' 
be eOH.\1I'11d II.' 
i rCI"'<'Selolltiemsor 
It'(Irralllies. 
/\curen 
Groll!' 
Inc. is JlO! assumillg 
any 
n:spO/( ...•.ibilities 
(~rtllc 
OIt'!l(!r/opcralor 
alld 
the oWller/o{Jaator 
retains 
(,()/1/pll'u: 
responsilJiliry./c)r 
t/~e l!f1gil/t'ering. 
~lUl11ld{/('flIre, 
rep{//r 
lIl/d 
IIS() dens/om 
as (/ ,.e.\II/t (!! ilJe 
i, 
(II" Oilier 
il((ormarioll 
{Jl"Ol'idn/ 
hy Acurt'll 
Group 
111('. II! 110el'en! sholl 
!\cllren 
Group 
Inc ..s fiahility 
ill reSl)(!CIof the serl'ic('s 
nJerred 
lo.herein 
{'.xceed the amoullt pwdfor 
slIch sen'lces. 
I 
Standard 
of Care 
I 
I 
r/", 
services 
I"m'ided, 
,klln'lI 
(;"'111' 
111e,IIses ,he c1<,~rce, cl1re alld 
skill 
ordill","il." 
C'Xercised 
IIl1der 
similar 
cirCllmSlell1CC'S by others 
pcrliml1il1~ 
SIICIt sen'ices 
il1llte 
sWlle 
or similor 
localily, 
No o,iter 
",arrallt\'. 
expt<'ss", 
or 


is mode 
or inre}/(h'd by /leurell 
Group 
Illc. 


JOB 
DESCRIPTION 


CLIENT 


AnENTION 


ADDRESS 


PROJECT 


ITEM(S) 
EXAMINED 


PART No. 


SCOPE 
frO' 
6=' 


TEST 
DETAILS 


Il,nETHoD 
IFAMILY BRAND 


PENETRANT .z 


, PENETRANT 
REMOVER 


DEVELOPER S r 


DEVELOPER 
TYPE 


TEST 
SURFACE 


SURFACE 
CONDITION 


SURFACE 
TEMPERATURE 


RESULTS- 


~ 
ACUREN 


WHITE 
- CLIENT 
COpy 
CANARY 
- OFFICE 
COpy 
PINK - TECHNICIAN 
COpy 
GOLD - OFFICE 
COpy 


PT Sept 2005 


Etendue 
des services 
L'entente 
selon 
laquelle 
Ie Groupe 
Acuren 
Inc. Execute 
les services 
ne concerne 
que les enonces 
par ecrlt. 
En aucune 
circonstance 
ces services ne s'etendent 
au-dela 
de I'execution 
des services 
demandes. 
II est 
entendu 
que toutes les descriptions, 
les observations 
et les expressions 
d'opinions 
faites par Acuren 
refJetent les opinions 
ou les observations 
de {'entreprise 
fondees 
sur I'information 
et les hypotheses 
fournies 
par Ie 
proprietaireloperateur, 
et elles ne constituent 
pas des declarations 
ou des garanties 
ou ne peuvent 
etre interpretees 
comme 
constituant. 
Le groupe 
Acuren 
Inc. N'assume 
aucune 
des responsabilites 
du proprietairel 
operateur, 
et Ie proprietaireloperateur 
conserve 
la responsabillte 
entiere 
des decisions 
prises 
en matiere 
d'ingenierie, 
de fabrication, 
de reparation 
et d'usage 
a partir 
de I'information 
ou des donnees 
fournies 
par 


Acuren 
en rapport 
avec les services 
decrits 
dans les presentes 
ne peuvent 
exceder 
Ie cout des services 
rendus. 
Norme 
de Diligence 
Dans {'execution 
des services, Ie Groupe 
Acuren 
inc. Applique 
Ie degre 
de diligence, 
Ie soin et la competence 
normalement 
exerces 
dans des circonstances 
semblables 
par d'autres 
fournisseurs 
de ce type de services 
operant 
dans la meme 
localite 
ou dans une locallte 
similalre. Aucune 
autre garantie, 
implicite 
ou explicite, 
n'est 
faite ou voulue par Ie Groupe 
Acuren 
Inc. 


~ 
ACUREN 


CLIENT 


AnENTION 
ACUREN W/O: 


RAPPORT# 


AM 


DE 


DPM 


f. 


LFD-10001 


INITIALES 
NOM 


FTJ#: 


RApPORT 


REVISE PAR: 


2"'11;TECHNICIEN 
~ 
ONGC 
NIVEAU 
""::==SNT 
NIVEAU 
---- 


ONGC 
NO REGISTRATION 
_. 
d 


CRTECHNICIEN 
.-0 
~--"I 
ONGC 
NIVEA 
__ 
'_ 
SNT 
NIVEAU 
_ 


ONGC 
N° REGISTRATION 


TECHNICIEN 
(SIGNATURE): 


NOM 
(MOULlE): 


SIGNATURES 


REPRESENTANT CLIENT 


BLANCHE - COPIE DU CLIENT 
JAUNE - COPIE DU BUREAU 
ROSE - COPIE DU TECHNICIEN 
OR - COPIE DU BUREAU 
UT Decembre 2005 


